Human T cell leukemia virus type I Tax and phorbol 12-myristate 13-acetate induce expression of the A20 zinc finger protein by distinct mechanisms involving nuclear factor kappa B.
A20 was originally identified as a primary tumor necrosis factor alpha (TNF)-responsive gene, which encodes a 790-amino acid zinc finger protein. A20 is expressed in a wide variety of cell lines, including fibroblasts, in which A20 expression protects cells from TNF cytotoxicity. An analysis of A20 expression in lymphocytic and monocytic cells lines revealed that A20 protein expression correlates with lymphocyte activation and monocyte differentiation. A20 expression was also induced in Jurkat T cells expressing the human T cell leukemia virus type I Tax protein. Transient transfection studies demonstrated that stimulation of A20 transcription by TNF, phorbol 12-myristate 13-acetate (PMA), and Tax was mediated by two kappa B elements within the A20 promoter. Accordingly, DNA electrophoretic mobility shift assays confirmed inducible binding of nuclear factor kappa B (NF-kappa B) to a promoter fragment containing both A20 kappa B elements. Analysis of individual A20 kappa B sites revealed that both kappa B sites were required for TNF or PMA activation of the A20 promoter; however, Tax activation required only one kappa B site. Overexpression of NF-kappa B subunits activated the wild type A20 promoter, but did not activate mutated forms containing single kappa B sites. Thus, Tax activation of A20 transcription occurs through a mechanism distinct from PMA and TNF, possibly due to differential activation of NF-kappa B complexes or transcriptional cofactors.